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1) Seed production by male-sterile soybeans in Missouri. 
The production of hybrid soybean will require the discover y of F
1 
hetero-
sis of a magnitude that provides growers the incentive to purchase hybrid 
seed. The primary barrier to the testing of F1 heterosis is the acquisition 
of adequate quantities of F1 seed (Nelson and Bernard, 1984). Presently, the 
most efficient means of obtaining experimental quantities of hybrid seed is 
through the use of nuclear (genie) male- sterile mutations . We have been pro-
ducing hybrids via male sterility , and in the process have recorded observa-
tions on seed production by male- sterile plants. Among the male-sterile 
lines avai l able in Maturity Groups I I I and IV , we have detected differences in 
the efficiency of seed production. Results obtained during the growing sea-
sons of 1984 and 1985 may be of interest to those using male-sterile lines 
for hybrid formation or in random mating populations. 
Lines used carried one of the following male- s t erile mutations: ms1 -
Urbana (U~s1), ms1-North Carolina (NCms1), ms2 or ms3 (represented by Soybean 
Genetic Type Collection nllltlbers T266H, T260H, T259H and T273H, respectively). 
Three of the lines used were developed from the original genet ic stocks and 
ar e maintained as pure lines segregating for male sterility. I n addition , 
two near-isogenic lines , one with ms2 (Williamsms2) and one with NCms1 
(Clarkms1) were used . Experiments wer e conducted at the Monsanto Research 
Fa rm, St . Charles, Missouri, in 1984 and 1985. Lines segregating for male 
sterility were plant ed in a seri es of isolation blocks (15 in 1984, 13 in 
1985). Each block contained a unique pollen parent, plus either three (1984) 
or five (1985) male-sterile lines . The experiment occupied an area of 2 ha. 
In 1984, four hives of approximately 10,000 honey bees were placed i n the 
field . In 1985, ei ght hives were used . In addi tion, 10 , 000 alfalfa leafcut-
ter bees were added in 1985 . At f l owering , f ertile segregants were r ogued 
from the male- sterile populations . Plants were harvested i ndividually at ma-
turity, and the number of seed per plant determined . 
For statisti cal analysi s , comparisons were made within years only . Us-
ing individual plants as replications, mean seed set was determined for each 
combination. Weighted means were cal cu l ated for each male- sterile parent 
(ave raged over pollen parents) and for each pollen pa r ent (averaged over 
male-sterile parent). Differences then wer e determined through use of the 
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Tukey-Kramer method for comparing means based on unequal sample sizes (Sokal 
and Rohlf, 1981). Mean seed set was not analyzed by combination . 
Mean seed sets for the years 1984 and 1985 are given in Tables 1 and 2, 
respectively . In 1984, seed production was quite low, and no differences 
were detected among male-sterile lines. In 1985, seed yield incr~ased dra-
matically, and differences between male-sterile lines were obvious . The high-
er seed production in 1985 may be a result of the increased bee densi t y . 
However, the month of July, 1984 (peak flowering period), was characterized 
by widely fluctuating temperatures, with 12 days having a maximum temperature 
of less than 28°C. Low daytime temperatures have been shown to negatively 
influence attributes of soybean flowers responsible for insect attractiveness 
(Robacker et al., 1983). Thus, the combination of fewer insects and less fa-
vorable climatic factors may have been responsible for the low yields in 1984. 
Within a given year , all pollen parents were equally effective as pollen 
donors; no differences were detected in mean seed set as a function of the 
male parent. 
Our results s uggest that differences exist among the available male-
sterile lines in regards to the production of hybrid seed , providing climatic 
factors and availability of insects are not limiting. The observed differ-
ences in 1985 among the male-sterile lines may be the result of differences 
in floral characteristics responsible for outcrossing. According to Erickson 
(1975), such differences exist among soybean cultivars. Differential pleio-
tropic effects of the various male-sterile mutations on female fertility also 
may be involved. Of the male-sterile lines available in Maturity Groups III 
and IV, lines carrying ms2 are most prolific in seed production. This study, 
along with that of Carter et al. (1983), demonstrates that mean seed yields 
in excess of 100 per plant can be achieved with lines carrying ms2. Breeders 
interested in generating F1 hybrid seed , or in developing new populations or 
isolines carrying male sterility, would be most successful if ms2 ~ere em-
ployed . 
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Table 1. Seed production by male-sterile plants, 1984. N = number of plants. 
Means followed by the same letter did not differ significantly at 
the 0.05 level of probability 
Male-sterile Earent Wei~hed means 
Pollen parent T266H Williams ms2 T273H Total N 
Boone mean 8.7 6.7 9.0 8 . 1 a 
N 7 3 2 12 
Delmar 5.8 8.8 7.8 7.5 a 
10 5 5 20 
Elf 8.0 7.6 2 . 5 6.0 a 
7 8 2 17 
Mead 6 . 9 14.2 5 . 0 8.7 a 
10 6 3 19 
Wayne 44 . 0 28.3 22.7 31. 7 a 
3 3 3 9 
PI 65379 46.0 9.3 11 . 3 22.2 a 
3 3 3 9 
PI 84680 4.0 7.0 3 . 7 4.9 a 
5 2 3 10 
PI 85469 8.7 7. 0 9.6 8.4 a 
6 2 5 13 
PI 86136 22 . 5 20.0 7. 0 16. 5 a 
8 2 2 12 
PI 88459 14.3 18.3 12 . 3 15.0 a 
10 4 4 18 
PI 89010 9.3 24 . 0 11.5 14 . 9 a 
7 3 4 14 
PI 89061-2 12 . 8 7. 0 5.0 8 . 3 a 
7 5 2 14 
PI 91089 11. 9 12. 2 7.5 10.5 a 
9 14 2 25 
PI 91142 14. 7 12 . 5 17.0 14. 7 a 
6 6 5 17 
PI 229738 37.7 18 . 3 11. 0 22 . 3 a 
6 7 3 16 
Weighted means 17.0 a 13.4 a 13.3 a 
Total N 104 73 48 
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Table 2. Seed set on male- ster ile plants, 1985 
Pollen parent Male-sterile parent 
Wei ghted means 
T266H Clarkms 1 Williams msl T259H T273H Total N 
Elf 39. 7 5 . 6 115.0 85.8 52.4 59.7 a 
11 8 19 18 9 65 
Union 68 . 3 12 . 5 163.3 109.5 49.8 80 . 7 a 
3 2 12 4 12 33 
Wayne 43.0 6.2 126 .1 116 . 2 64.2 71.1 a 
9 10 14 17 14 64 
T273H- F* 33 . 4 13.0 76.0 101. 2 42.8 53 . 3 a 
21 8 2 11 15 57 
PI 65379 65. 6 16.8 180.5 118. 7 41. 2 84.6 a 
9 4 15 9 13 50 
PI 70212 30. 9· 6 . 0 131. 8 61. 6 43.9 54 . 8 a 
7 2 10 9 16 44 
PI 84656 34 . 8 8.2 85.5 79 . 6 32 . 5 48.1 a 
15 5 20 15 16 71 
PI 86136 56.1 12 . 0 68 . 9 51.0 41. 6 45.9 a 
9 9 21 6 14 59 
PI 88456 31. 2 8.0 88 . 3 24.2 24.4 35 . 2 a 
12 2 10 11 18 53 
PI 89061-2 44 . 5 9 . 9 98.1 48 . 5 21. 2 44 . 4 a 
13 10 14 13 23 73 
PI 91750 45 . 2 9 . 0 199.0 98 .1 36 .9 77 . 6 a 
11 6 6 16 18 57 
PI 181554 80.0 12. 0 141. 6 54 .5 45.9 66.9 a 
7 20 14 2 15 58 
PI 229738 52.0 8.4 171. 8 11 2 .4 57 .4 80.7 
2 9 5 5 12 33 
Wtd. means 48 . 1 be 9 . 8 be 126 . 6 a 81.6 ab 42.6 be 
Total N 129 95 162 136 195 
*Fertile (nonsegregating) isoline of T273H . 
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